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was photographed by a RKOP camera, 
X-ray goniomater KFOR, 
analysis that praseodymium crystallized i 


System and that its latt 
The Laue diffraction 
tion symbol 2/m, 


A more accurate 
It was established on the ba 


he coordinate axes ; 


the samarium crystal should have the third order axes, but the presence of such 


axes in samarium was not sustained, 


However, the investigation showed the presence 


of clearly defined Second-order axes and less clearly defined fourth-order axes. 


It was. decided to take the 


kite cell as the direction of the 


bed 


the elementary cell constant 3.72 A was 


the Z axis). 


The results proved that Samare 


with the lattice parameters a= b « ToL6 + 
"We express our gratitude to V. A. Ioffe for tha 


experimental material,'! Orig. art. has: 
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TITLE: eetey annigels of praseodymium and samarium aluninates 

SOURCE: Kristallografiya, v. 9, no. 3, 1964, 408-410 


TOPIC TAGS: x ray analysis, crystallographic analysis, prasecdymium, lattice 
parameter, samarium, aluminate, camera RKOP, camera RKU, goniometer KFOR 


ABSTRACT: The structure of praseodymium and samarium aluminates was studied in 
order to verify the hypothesis stating that the perovskite-type structures undergé 
transformations producing valuable physical properties, Powders and single crystals 
of the aluminates were prepared in Institut khimii silikatov AN SSSR (Institute 

of Silicate Chemistry, Academy of Sciences SSSR). Praseodymium and samarium 

were studied previously by S. Geller and V. B. Balla (Acta Crystalog., 9, 1019, 
1956) who referred the first aluminate to the rhombohedral system with lattice 


parameters: a= 5,307 A, c< = 60.33°, and the second to the rhombic system with 
a= 5,265; b= 5.290; c = 7.73 X. During the investigation the crystal symmetry 
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Some Remarks on the Paper by A. A. Mayorov 103-12-9/12 


/ 7 of disturbances and not during operation. It is shown, 
that the estimation defined by Mayorov is quite obviously 
* obnoxious. Summing up, it can be stated, that for the 
estimation of the operation reliability in an arbitrary 
sense the probability of a breakdown-free operation of the 
regulator must be determined. 
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AUTHOR : Margolis, N. M. (Moscow) 103-12-9/12 
ae on 
TITLE: Some Remarks on the Paper by A. A. Mayorov (Neskol'ko 
zamechaniy po povedu stat'i A. V. Mayorova). 


PERIODICAL: Avtomatika i Telemekhanika, 1957, Vol. 18, Nr 12, 
pp. 1142-1144 (USSR) 


ABSTRACT: This publication ig 4 critical review of the paper by : 
A. A. Mayorov in Avtomatika 4 Telemekhanika, 1955, Vol. 16, . 
Nr. 5. The following charges are brought up against the 
author; An insufficient critical consideration of the ; 
possibility to estimate the operation reliability of the ail 
regulator in the state of the elaboration of a principal 
scheme and a incorrect analysis of the operation reliability, 
a wrong recommendation for the compilation of such 
principal schemes of automatic regulator. It is shown, that 
such schemes, which show no dependence of the operation Hak aia 
reliability on the technical execution, do not exist. 
Furthermore it is pointed to the fact, that the optimum 
criterium introduced by Mayorov gives no indication of the 
probability of the occurrence of defects, because the 
results are investigated in the case of the occurrence 
Cara 1/2 
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2} shirt relative to the absorption line of Sn0z. ‘This means that in these solids 


A | solutions the S-electron density at the tin nuclei does not differ from that in 


! the SnQ2. Other characteristics of the Mossbauer spectrum ere likewise unaffected . 

4 by the use of the oxide compounds. Although no clearcut quadrupole splitting of =. 

| the absorption spectrum was observed for any of these substances, 4% is deduced ae ie 
that some slight quadrupole interaction is present, of the same order as in SnQa, — a 4 


| and the reasons for the small values of the quadrupole interactions are briefly 


veel 


| discussede Orig. ert. has: 1.figure end 1 table. — 
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-."". ORG: Institute of Petrochemical Synthesis im. A. V. ev AN SSSR, Moscow 
/ (Institut neftekhimicheskogo. sinteza AN SSSR 
TITLE: Use of the Mosshauer sttect for. the ey of solid solutions of Sn in fo . 
| oxide semiconductors er “27 8 _ vas 


i ' sourck? Fizika tverdogo tela, Vv. . no. 1, 1966, 287-290 


; TOPIC TAGS : tin,. inorganic oxide, solid solution, Mossbauer effect, semiconductor : 
7 erystal, M Mossbauer spectrum, line splitting H 


- | ABSTRACT: The authors investigated the Mossbauer effect on gn229 nuclei intro- : ee 
! duced. into the. crystal lattice of the oxide semiconductors Sba0s, Cra03, Vo20s, _ 
, MoOay and NiO. The solid solutions were prepared by different means. AlL samples - 
i were prepared at the Institute of Chemical Physics AN SSSR. The Mossbauer spectre. . 
| were plotted with ‘constant-speed apparatus. An SnQ2 source of 23.8-key 7 reys was : i 
used. The y-rey detector was @ resonant counter. Most measurements were made at. ($§ . 
room and liquid-nitrogen temperatures. The ‘Mossbauer spectre of all the investi- ©. i 
oneee cere solutions consisted of @ single ‘absorption line, with practically no |. .—R 
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ORG: Institute of Chomtcal Physies, AN sssit’ (inetitut khimfcheskoy ficild AN SSSR) 


TITLE: “Electric properties 0 of the volume and surface of zinc. oxide oe 


_ ‘source: ‘Kinotike i kataliz, v. 6, no. 5, iy 954-859 


i “TOPIC TAGS: “ning oxide! bork function, aladtric US ottvity, & adaorption’ : 


od ABSTRACT: ‘The electronic work function, electrical conductivity, and adsorption of 


‘oxygen were determined on pure and modified zinc oxide (containing 1 at. GLiorlat. % .. 


fn) calcined. for 6 hr.in air at 500, 900, and 1300C. The conditions of thermal pretreat- 
iment of the ZnO semiconductor were “found to have a considerable effect: depending upon 
ae these conditions, a symbatic or antibatic relationship of. the voluma and surface electronic 


¥ properties was found. ‘The mechanism of the action of impurities on these properties is 


) +o | apparently determined by the previous history of the sample. ‘The observed dependence « of. 


4 the’ adsorptive capacity of zinc oxide relative to oxygen-on the work function indicates - 
the important role of the surface chargs in the processes 0 of adsorption and catalysis. "ae < 


| Orig. a tao figures and 4 tables. 


upc 546. 47-31: 62.3 315.592 
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Activity, structure and the elertric properties of mixed 
yanadium catalysts. Kin. i kat, 5 no.53861-867 S-O '64. 

(MIRA 17:12) 
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sorption of 0, and the decomposition of N50 occurs at the same active 


Reaction of nitrous oxide ... Bi01 


centers. The following process stages are suggested; 


(a) N20 as + cat N50. es (3B) NoOcat t a —P No00 + 9; 
(c) ae ae + OF at! (D) Oat * ° —? OF et + ©. Conclusions; 


Stages A and B do not determine the order of the reaction, since they 

proceed faster than the decomposition; this leaves stages C and D. The 

kinetics of the process depends on whether stage ¢C proceeds more rapidly 

or as rapidly as stage D (first-order reaction) or, on the contrary, D 

proceeds more rapidly than Cc (zero-order reaction). The reaction is / 
faster on those spinels from which larger quantities of 05 are desorbed on 


heating at 150°C in vacuo. Hence, the rate of N,0 decomposition depends on - = 


the 0, mobility in the lattice of the spinel. There are 9 figures and 


2 tables. 

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 

SULMITTED: May 5, 1962 
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Bry is 18.0. With II and III the reaction is zero-order, Est 
is 24.0. With V, VI, and VII the reaction is zero-order, Ey is 20.2, 


16.0 and E 17.0. Variation of Pio between 0.085 and 0.640 mm Hg 


VI VII 2 


in the reaction with I (450°C) showed that the specific reaction constant 
ot b; for the 


5p 
2 
investigated a = 0.000308, b =» 0.0014. The effect of oxygen was 


2 


related to the unit surface depends on Px of Klos a/py 


p 
N,0 


studied, when I was not heated in vacuo before the test, by previously 
sorbing 0, on 1; and by adding oxygen to N,0. Resulta: (1) The 0, forming 


by N50 decomposition on the annealed I retards N50 decomposition; (2) the 
slight difference between the reaction rates on annealed and on 0,-treated 


I proves that the active centers are rapidly regenerated; the oxygen 
penetrates rapidly into the spinel lattice; (3) 0, contained in the gas 


phase inhibits the N50 decomposition more than sorbed O55 (4) the chemi- 
Card 2/3 
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AUTHCRS: Linde, V- Re» Margolis, Le Yaes and Roginskiy» S. Ze 3 
TITLE: Reaction of nitrous oxide with cobalt-mangane sé spinels 


admixed with oxides of lithiua, titanium or copper 


PERIODICAL: Akademiya nauk SSSR. Izvestiyae otdeleniye 
khimicheskikh nauk, no. 1+ 1963, 21-50 


PRAT : Decomposition of N,0 was gtudied in the 300-500°C temperature range 


by using colin, 0, (1); I + 21-4 atom? Li (11) in the form of Lin0; 
I+ 10-4 atom Ti (III) as TiO, I + 10.0 atom cu (IV) as cud; NnCo,0, (Y}s i 


y + 22.0 atoms Li (vI); and V + 41.0 atom Ti (vIL). In all tests the . 
initial N50 pressure Was 0.3 mm Hg. Before the tests the spinels were 


, 
heated for 3 hrs at 600°C and 10. mm Hg. fhe course of the reaction was 
studied by determining the N50 content in the gas phase. Results: With 


pure I, the reaction is first-order, the activation energy BE (here and 
below in kcal/mole) is 15.6. With IV the reaction is also firet-order » 
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TOPIC TAGs Liguia phase’ en “yaotuttene heterogeneous catetysty salt) 


etelyst hydrocexbon ges aiocemenne eens ‘Phase. oxidation: 


| ABSTRAGE The: ‘object of this work be" to. ‘increase. te wolsctivity « of tha oxidation 
sség.in the Liquid phase of: -hydcocarbon ‘gases by means of utilization of-. 

eterogeneous.catalysts. An assumption was made ‘that the oxidation of hydrocarbons 

An the’ Liquid phase: does not: ‘have. a principal difference ‘between. | the analogous — 

‘Oxidation in’ the «gaseous phase,“ The: experimental, | ‘product forthe oxidation 

in this study was 99,6% pure isobutylene with en admixture of 0.1% by. weight of 
utylene and 0.1¢.6f. saturated C eub 3 -:C sub 4 hydrocextons. ° ‘the. processiof 5. 

oxidation of isobutylene. in the ‘absence. of catalysts did not take place even after’ ee 

12.bours following: the: introduction t OXVEER With the’ introduction of 2g ie of ped 
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Heterogeneous Catalytic Oxidation (cont. ) sov/6196 


Principles for improving the selectivity of catalytic oxida- 
tion processes in {Industrial plants are advanced, The author 
thanks E. Kh. Yenikeyev, A, V. Krylova, 0. V. Isayev, I. L. 
M™3itovskaya, and A. 5S. Guryleva. There are 322 references: 
195 Soviet, 92 Englizh, 25 German, 8 French, 1 Spanish, and 
1 Eungarian. 
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PHASE I BOOK EXPLOITATION SOV/6196 


Margolis, Liya Yakovlevna 


Geterogennoye kataliticheskoye okisleniye uglevodorodov; sintez 
monomerov (Heterogeneous Catalytic Oxidation of Hydrocarbons; 
Synthesis of Monomers) Moscow, Gostoptekhizdat, 1962. 2y6 p. 
Errata slip inserted, 2700 copies printed, 


Chief Ed.: §$, I. Babushkina; Tech.-Ed.: A. S. Polosina. 


PURPOSE: This book is intended for research chemists and 
engineers working on organic synthesis in the petroleun, 
petrochemical, and chemical industries. 


COVERAGE: This book 18 a compilation of published experimental 
data on selective catalytic oxidation of hydrocarbons in 
industry. Tne data concern the kinetics and reaction mechan- 
isms of selective catalytic oxidation processes and methods 
for preparing and improving the properties of catalysts, 
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oa . * pa 
Legend to Fig. 1: Kinetico isotherms for the oxidation of 2C3H6+902 at ee 
: 250°C. P° = 0.522 mm Hg, a) minutes, ! : 
ae " Legend to Fig. 2: Dependence of specific rate constants xt git on the 
initial pressure P5, a) = spec. 
Legend to Fig. 3: Kinetio isotherms for oxidation on ColinO, 
a 1=350°C, S=0.14 m@; 2=300°C, S=0.25 m2; 32250°C, $=0.50 m2; 4=200°C, 
25 S=0.50 m2 a) minutes b) m. 
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figures, 2 tables, and 1 
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Catalytic Properties of Cobalt - Manganese 8/020/61/136/004/020/026 
Spinels B028/B060 


I 1 ) 
WK Po] Pon, J + It has been earlier pointed out that Oo undergoes 


a chemically irreversible sorption on Veen spinels, the kinetics of 
chemosorption obeying equation Ya At! " for MnCoo04 and © = a+b logt for 
ColMing0,. & = occupation of surface, t= time. Measurements of chemosorptim 
of 02 on both spinels yielded the following values for the activation 
energy: 18 kcal/mole for Coling04 and 14 koal/mole for MnCo90,4 for 

& = 0.03 em? /m2, temperature range 200°-350°C. The problem as to whether 
oxidation takes place by a homogeneous or a heterogeneous mechanism, was Ai 


studied by the method of the Separate calorimetric procedure devised by 

A. A. Kovaltokiy and M. L. Bogoyavlenkaya (Ref. 9).The reaction vessel 

was 50 mm in diameter. A nichrome constantan differential thermocouple — 
was used for the measurement of the temperature difference. For both 

Catalysts oxidation took place on the surface at 300° and a pressure of 

0.5 and 40.0 mm He over a purely heterogeneous mechanism. The structural 
formula of the spinels Co2+(Mn3 tun? +) oO, - and Co* (Mn? +¢03+)02- Shows that  .. 
Mn cations present on the surface constitute more intense electron donors 

for oxygen atoms undergoing sorption, than Co cations. There are 4 
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Catalytic Properties of Cobalt - Manganese 3/020/61/136/004/020/026 
Spinels B028/B060 


(10-6 mm Hg) at 550° for 4 hours. The resulting water was frozen out. COs 
was removed by absorption. The reaction kinetics obeys a monomolecular 
law. The diagram of Fig. 1 with the coordinates log P = f(t) contains the 
kinetic isothermal lines for the oxidation of the 2C3H6 +909 mixture on 
MnCo50, at 250°C. On the assumption of a monomolecular law, they have a 
linear course, while the assumption of a square dependence leads to 
distortion. COo molecules probably form complexes of the type C03 on the 
catalyst surface. The specific rate constant KI calculated by a reaction 
equation of the 1st order remains steady (Fig. 2). Fora 203H6 +902 
oxidation at different temperatures, without removal of C02, the total 
velocity may be calculated approximately with a reaction equation of the 
and order. The specific constant KI, referred to surface unit of 1m2 
catalyst, was found for each temperature. K is a function of the 
initial pressure of the mixture. The reaction rate was found to be 
independent of the propylene concentration. An inorease of the 05 content 
from 0.096 to 0.433 mm Hg leads to an increase of the reaction rate. The 
latter depends on the 02 concentration according to equation 
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AUTHORS: Linde, V. R., Margolis, L.. Ya., and Roginskiy, S. Z., 
Corresponding Member AS USSR 


TITLE: Catalytic Properties of Cobalt - Manganese Spinels 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4, 
DD. 860-863 


TEXT; The present paper deals with the effect of the structure of spinels 
CoMno04 and MnCoo904 upon the catalytic action in propylene oxidation. 

The catalytic activity was determined by measuring the oxidation rate of 
propylene with Op in a stoichiometric ratio of CzH6:09 = 2:9. The reaction 
product contained COo gas and water. The specific surface of the catalyst 
was determined by the BET method from the equilibrium isotherms of 
krypton sorption. The specific surface was 0.70 n2/¢ for CoMng04 and 

0.25 m@/g for MnCog04. The reaction took place at a constant initial 
mixture pressure of 0.450 mm Hg and in the temperature range of 

2009 ~ 350°C. For purification, catalyst specimens were heated in vacuo — 
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reaction medium are first adsorbed on the surface of silver 
catalyst and then oxidized to silver nalide (in the presence of 
oxygen) and progressively removed from the reaction system. 
A schematic representation of these reactions ig aS follows: 


RX Ag reduction ag-Agx 


adsorption 


RX/AS 


The optimum conditions of the catalyst modification by the 
presence of organic halides are determined py the relative 
velocities of the oxidation and reduction reactions in the Ag-AgX 


M.Ya -Kushnerev > ; j Mikulski, 7~,Werber, 5.2 Roginskiy and 
M.1.Yanovskiy are mentioned jn the article- qghnere are 
5 figures; k tables and 16 references? 11 Soviet-bloe and 


APPR 
OVED FOR RELEASE: 06/20/2000 TOE cae 


CIA-R 
DP86-00513R001032320003-7" 


"APPROVED FOR RELEASE: 06/20/2000 


far, z ee: 
§ OSE 


CIA-RDP86-00513R001032320003-7 


ae 


EEE Se Sisy 
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$/195/61/002/005/007/027 
Mobility of catalyst ... E040/E485 


reactions were present on the surface of the catalyst pellets only. 
The tests were made ina stream of nitrogen, air and a Pe, 
3% ethylene/air mixture, the reaction time being up to 5 hours. 

The results showed that the catalyst additives are progressively “4 
reduced during the reaction and removed from the silver catalyst ta 
surface which, in the authors’? opinion, may be responsible for the 

low selectivity of the catalyst in the synthesis of ethylene oxide. 

Similar results were obtained in tests with iodide and sulphate 

tracers. An increase of the reaction temperature and the use of ” 
higher concentrations of the reactant were found to favour the cq 
process of additive reduction and thereby diminish the catalyst » 
selectivity. In order to check the correctness of previously ae 
reported observations that the synthesis of ethylene oxide an be : 
made much more selective by introducing a smail quantity of organ. 
halides into the reacticn in the presence of silver catalyst. an 
investigation was made of the oxidation of CHoCle, CHC13. CCly, 
C6Hsl, C6HsBr, CoCle and CoHsI heated in the presence of oxygen a 
250°C on silver catalyst and (CH3z) 2CHCl, CoHCls, (CHpC1l)9 and 
Cé6H5C1 also heated to the same temperature but in the absen:e of 
oxygen, It was found that the organic halides introdured pura TAF 
Card 2/4 
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Modification of a silver c 
(MIRA 13:11) 


Dokl. AN SSSR 135 no.2:369-372 WW '60. 


; 1. Institut figicheskoy khimii Al SSSR. 2. Chlen-korrespondent 


AN SSSR (for Boginskiy). 
(Catalysts) (Silver) 
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in Silver BOO4 /BO64 


= initial rate of the decrease of radioactivity) as a function of the 
time of treatment, and gable 3. the diegrenee of the radioactivity of 
silver tagged with 87902, I or C17° in ethylene. To keep constant 


metalloids concerned to the gases introduced. There are 3 figures, 2 


the activity of the silver catalyst, the authors recommend to add the ha Te 
tables, and 13 references: 12 Soviet and 1 US. a 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences USSR) 


SUBMITTED: May 18, 1960 
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The Mobility of Modifying Admixtures 5 /020/60/133/206/014/01€ 
in Silver BO004 /BO64 


air with 3% ethylene reduced the radioactivity under the same conditions. 
. The authors assumed that a reduction of chlorine to HCl takes place, 
; and that all reducing agents containing hydrogen are bound to cause the 
same effect. The experimental data of Table 1 (reaction with H,, CoHys 


Ny + 5.3% i-C HOH, N, + af CoH,0, co) confirm this. Only CO proved not 


to reduce radioactivity. Further experiments were conducted to determine 
HCl in the reaction products. Silver tablets containing Cl were heated 
with C,H, to 300°C. & silver tablet cooled to 40°C stood at a distance of 


45 om. After five hours of experimenting the silver plate had become 
radioactive. The same effect was obtained with S/ on: Absorbing the 


= HCl was nephelometrically determined with AgNO,. Measurement of radio- 

- activity in sections through the silver tabieté proved that radioactivity 

: decreased in the entire volume of tablets, i.e. that no surface reaction 
was concerned. The diffusion gf chlorine ions by silver was proven on a 
silver single crystal with C1? . Fig. 2 shows the change of the radio- 


activity of Ag in various N, + CoH, mixtures at 300°C, Fig. 3 log C (Cc 
Card 2/3 
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68993 
The Relationship Between Electric Conductivity and the 3/020/60/131 /02/037/071 
Work Function of Modified Zine Oxide B004/B007 


aubjected to X-ray- and electron diffraction studies. Table 1 

shows the measurements of activation energy and the change in the 
work function as a result of admixtures. The activation energy of 
pure ZnO waa very low (0.08 ev). The admixtures led to an in- 

Crease of the activation energy as well ag to a decreage of aleo- 
tric Conductivity. The electric resiatance of the samples at 350° 
decreased in the following order: ZnO+Ld 0 > Zn0+Ha,0 > 2n0+Zns0, > 


> Zn0+ThO, > 2n0. From measurement of electric conductivity alone 


the conolusion might have been drawn that all admixtures used are : 
acceptors and reduce the Fermi level to the level of the valence 

ie band. Measurement of the work function, on the other hand, shows 

ae that Li and Na decreage the work function, and that 2n80, and 


Tho, increase it. The X-ray measurement carried out by 


The different influence exerted by admixtures was explained by 
Cara 2/3 their different distribution on the surface and in the interior 
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68993 


Viedimirova, We Les Yenikeyev, E- Kh., 3/020 60/1 51 /02/037/071 


Thabrova, G. Me, Margolis Le Yas 3004 /B007 se 
The Rela jonship Between Electrics conductivity! and the Work 
Function} £ Modified Zinc Oxide 


Doklady Akademii nauk SSSR, 1960, Yolk 131, Nr 25 PP 342 ~ 345 
(USSR) 


In many cases; the experimental data on the alectric conductivity 
of semiconductors contradict the conceptions of the position of 
the Fermi level. fhe present paper ig intended to characterize ee 
the position of the Ferni level by the amount of the work func- : 
tion of the electron. For this purpose, the activation eneréy Ey 

of electric conductivity end the ohange in the work function ¥ 

of an electron after j{ntroduction of the admixtures Li, Na, Th, 

and ZnSO, into ZnO are measured. For the purpose of introducing 


Na and Li, the ZnO was saturated with the oxalates of these netals 
and heated up to 450 - 500°. Thorium was precipitated from thorium 
hydrate onto the surface of 2n0, ZnS0, waa adsorbed aa & besic 


galt from @ golution of this salt. Also with Th and ZnS04+ the 
geample was heated to 450° The ZnO with the admixtures Was a 
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lysts can be regulated by additions. There are 4 figures, ? 
tables, and 4 Soviet references. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
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Isotope Exchange of Oxygen on s/020/60/130/05,/032/061 
Oxidation Catalysts BOO4/BO14 


trates the kinetic curves of the isotope exchange of oxygen 

on silver with different content of Cl ions. Figure ¢ shows 

curves for the homolytic isotope exchange on the sams sample 

at 232°, Table 1 lists constants of the isotope-exchange rate. ; 
The reaction proceeds in a monomolecular way. The rate constant ’ 
igs monotonely reduced by chlorine additions. Addition of iodine | / 
increases the constant of the homolytic exchange, whereas the f° 
rate of the molecular isotope exchange remains unchanged. 

Addition of halides thus changes the ratio between molecular 

and atomi2 O and its mobility, Table 2 and figures % and 4 

contain values for the isotope exchange of oxygen on CuO at 

412°. The reaction is not monomolecular but follows the equa- 

tion set up by Roginskiy~Zel'dovich. This deviation results 

from the inhomogensity of the surface as confirmed by Lod. 

Kasatkin and G.K. Boreskov (Ref 1). Cr,0, has no effect upon 


2-3 
the rate of isotope exchange, Bi,0, reduces it, Lid, increases 
it, and so; glows it down rapidly, It is noted that the rate 
le. si metallic a cxid2 cata- i 
Card 2/3 of isotope exchange of O on oxidising metallic and cxide cata 
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é AUTHORS: Margolis, L.Ya., Kiselev, V.A. $/020/60/130/05/032/061 
= EN rc a el BOO4 BO14 
TITLE: Isotope Exchange of Oxygen on Oxidation/Catalysts 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 5, pp 1071-1073 
(USSR) 
ABSTRACT: The authors refer to the publications dealing with the afore- 


mentioned problem and quote G.K. Boreskov et al. (Ref 1). It 

ig noted that the effect of additions upon the isotope exchange 

of oxygen on catalysts has not yet been studied. The present 

paper is intended to close this gap. Silver and copper oxide W 
were chosen as typically oxidizing catalysts. The silver powder 

was doped with AgCl or AgJ, whose even distribution over the 


surface was radiometrically checked by means of e174 and it, 
CuO was doped with Crs Bi,0,, Lio0, or cus0,- The experiments 


were made at 1 torr, The content of 018 was recorded by a mags 
spectrometer. On the basis of the variation in concentration of 


05° and 01618 it was possible to check the rate of the homo- é a 
Card 1/3 lytic exchange reaction 03° + 036 2 201%"? Figure 1 illus- Beata 
NTS TeReGat re x TG ; 
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Translation from: Referativnyy «hurnal, Khimiya, 1960, No. 21, p. 20, # B24 


AUTHCR: Margolis, L. Ya. 
a a 
TITLE: Intermediate Active Forms of the Catalytic Oxidation of Hydrocarbons 


PERIODICAL: Probl, kinetiki 1 kataliza, 1660, Vol. 10, pp. H1O-"414 


TEXT: The study of the main stages of the catalytic oxidation of hydrocarbons 

showed that the ion-radicals of oxygen and [CyHon] . [CHisca)* are intermediate - 
active forms. The data on the homolytic isotopic oxygen exchange indicate the 

partial dissociation of oxygen on the surface of the oxidizing catalysts. Differ@t * sO 
types of jon-radicals are formed at the adsorption, depending on the catalyst's are 
electronic properties, the structure, and the type of the hydrocarbon molecule, \ 

The deep-oxidation reaction of nydroearbons is specified by the stability of bond- ° : 
ing the peroxide radicals with the catalyst surface, 


Autnor's sum.ary 
Translator's note: This is the full «ransiation of the origina: Russian nbstract, 
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(Os) +- CaHy + ne > (CzHOy) (sapaacauun Kounaexc 1) 
(O)- + CHytne + (CH, - O) (sapamenmaA kounzexe 2) 
(C,H,)* + (Oy new (CyH,O}) (sapamenuuA Kounzexe 3 


1 

2a 
26. 

3. Gy —e ~ (CHOt,. 
4 

5 

Sa 

8 


(CoH - 0.) 2%, (C3H,0)* + (0)-, 


(Cet1,O2) +O, 2%, (CH,O)* +- (CO,)- + (H,0)*, ; : 


8. (Cail - 0) +20, *! ae 2CQ, + 2H,0. 


1 
td 


Legend to the Sthemes; a) charged complex; b) gas; c) etc. 
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4a. Os 2—= 20, 


(2) 16. O-+¢—— (0), 


2. Oster (01), BS 
3 Ce + (O.)" 4 n¢-——— (CsHyOOH) cup ttlan hawrisene ~ 
A. (CxHsQOH) 22+ (CsHAO)* + (H0)* 
5. (CoH, OVP + e—— CHO psy ac 
) ioe ; 
ioe (q) 6 (C3H,O)* + ne +- QO, aeere a, (Cj3H,0-0,) *(sapamennut bo ieee 2). ~_ 
7. (CsH,O-0,) #**—+ CO, + H,O + (RiH)*, 
8. (RiH)* + O, ——+ CO, + HO +(RgH)*) 4 1. 2., 6) 
9.  CsHe —e——+ (CyHe)*, 4) 
10.  (CsHe)t + ne + (O,)- ——— (CaHe-OO) (2apamcunut kosnacKe Ae 
t1.  (CsH¢-OO) 4 (CH,OO) + (R’H), ; 
42, (R’H) + 0; ——-+ CO, + H,0 + (R°H) « t. a.) 
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This can be explained by the similarity of the reaction mechanism To all 
appearance chain reactions also play an important role in the formation 
of cO,- S, M. Vilenkina, Laboratory Assistant, participated in the work 


S. Z. Roginskiy, 7el'dovich, M. I. Temkin, P, V. Zimakov, and G. D-. 
Lyubarskiy are mentioned. There are 5 figures, 1 table, and 23 references. 
49 Soviet, 4 US, 1 British, and 1 Canadian 


ASSOCIATION Institut fizicheskoy khimii AN SSSR (Institute of Physical 
Chemistry AS USSR) 


SUBMITTED: April 6, 1960 
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the signs of chargesdetermined: (II). Data with regard to the kinetics of 
the oxidation process, available from publications and often paradox, Can 
probably be traced back to the dependence of the partial surface concentre- 
tions of O,and CoH, on the change of the work function The activation 


energy of the oxidation of ethylene to ethylene oxide ought bo change only hea 
little in the modification of silver, since the surface concentration of 
donor molecules is increased through an increase of Y. These in turn level 
the change of @ under the effect of metalloid additions. It was shown that 
an increase of the work function reduces the activity of silver and raises 
the selectivity of the process. Conclusively, the studies showed the 
following: There is an interrelation between the work function of the 
electron and the activity of the catalysts and the selectivity of the 
oxidation processes of unsaturated hydrocarbons. The oxidation of hydro- 
carbons proceeds over a number of parallel and successive stages and, 
according to the reaction mechanism, is differentially controlled by the 
work function of the electron. The inhibition of a total oxidation with 

an increase of the work function is characteristic of the reactions s tubed. 
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the activation energy and k (factor of the exponential functions for ea 
reactions of the formation of acrolein and co.) depend on the work func- 


— 


tion For greater values of the work function, the activation energy of 
the formation of acrolein is reduced and that of co, increased. From the 


dependence of the isotopic exchange on the work function ¥, the rate of 
which increases for smaller values of ¥, the controlling effect of the 
work function on the surface concentration of o, may be inferred The 


gelectivity of the acrolein synthesis is increased through the intrciu:- 


2- 


tion of acceptor additions (so, , Cl’) in CuO and reduced by that of 


donors (cr, Fe, Li). The oxidation of ethylene to ethylene oxide is a 

typical process proceeding according to a parallel scheme (Ref. 10) The 
following signs of the charges of the components of the studied reaction 

were ascertained ethylene and ethylene oxide are donors, oxygen and CO i 
are acceptors is only slightly reduced by water. The step-by-step me 
oxidation scherie proposed in Ref. 4 could be explained on the basis of ‘ 
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AUTHORS: Yenikeyev, E. Kh., Iyayev, 0. V., Margolis, L. Ya. 


TITLE: Modifying Catalysts for the Oxidation of Hvdrecarbons 
PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No 3, pp, 431 - 439 


TEXT: In this paper the authors studied the oxidation of propylene on 
cuprous oxide (Cu,0) and of ethylene on silver. The oxidation of propylere 
to acrolein on Cu.0 proceeds according tog paralleksuccessive scheme. A 
step-by-step scheme is presumed: (1). On the basis of the change of the 
work function of the electron during adsorption of reaction components on 
Cuno, the sign of their charges could beestablished: Like most organic 


substances, propylene and acrolein are the donors and oxygen is the accep- 
tor. The water reduces the work function only slightly and is also a dona 
It was shown that the oxidation rate of propylene to acrolein and carbon 
dioxide is proportional to the oxygen concentration in the gas phase Ref 
6). This is also valid for modified catalysts. It was established that 


Card 1/6 


PS PEIN Tc eer Dey TUL gs geet ts Foe ok fag er TE ee OE Ee Se ete Ce en Bees Tey Pia the Tee eee ee eS en 
ayo) ERG S/S EES SES RIERA ITS KEREND Rod PEL TIEN a PEASE SERS WR Sia OG Ne Sie STR e aR PE a SED 2 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7 


Kinetics of the Oxidation of Propylene to 8/195/60/001/002/004/010 
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increasing copper concentration in the catalyst. 3) The activation energy 
for the formation of CO. On @ copper - sillite catalyst wag 


28 - 30 kcal/mole, and on a copper - Pumice catalyst, 23 - 25 kcal/mole. 
4) The Major part of CO, was formed by oxidation of acrolein. Therefore, 


and the following was found: a) The oxidation rate is proportional to the 
Oxygen concentration anda independent of the acrolein concentration; b) the 
activation energy for the formation of co, is 22 - 24 kcal/mole, and for 


the kinetics of acrolein oxidation was compared with that of propylene, | 


the formation of CO, 38 kcal/mole; c) the presence of Propylene inhibits 
the oxidation of acrolein. The authors intend to perform experiments 
With tagged atoms to study this effect more thoroughly. The results will 
be published in the next paper. There are 6 figures, 2 tables, and 

4 Soviet references, 


ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Institute of Physical 
Chemistry of the aS USSR) 


SUBMITTED; December 19, 1959 
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AUTHORS: Isayev, O. V., Yareoliss Lb oatas 


TITLE: Kinetics of the Oxidation of Propylene to Acrolein on a 
Copper Catalyst 


PERIODICAL: Kinetika i kataliz, 1960, Vol. poy py 237 = 244 


TEXT; The authors attempted to determine the rules governing the 
oxidation of propylene to acrolein and CO, on a copper catalyst. The 


experiments were made in a continuous apparatus under atmospheric 
pressure. Temperature was kept constant by means of a photoelectric 
thermoregulator in *hich a portable Jlt (PP) potentiometer was used The 
gases were analyzed for CO and co, on the basis of their infrared 


absorption spectra and by means of TMT-5 (GTP-5) gas analyzers. Cud 
produced by impregnating sillite or pumice with cu(NO,), and by heating 


to 600 - 700°C served as catalyst. Experimental data are given in 
Table 13 
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fhe Mechanism of Propylene Oxidation to Acrolein on a Cuprous Oxide Catalyst 


activities of the berium carbonate and the acrolein 2,4-dinitro- 
pheny lhy drazone precipitates, respectively. The experimental 
results are represented graphically in the figures 1-3 (Co, and 


acrolein concentrations as functions of the time of contact, 

the catalyst, and composition of the initial gas mixture). 

Table 1 gives the data obtained and the oxidation rate calculat- 
ed for the transformation of propylene to acrolein. An organic 
film of acrolein was found to form on the catalyst. The stabili- 
ty of this film was greater in the case of the catalyst contain- 
ing less copper. The parallel-consecutive reaction scheme sug- 
gested in reference 2 #as confirmed by the experiments. There 
are 4 figures, 1 table, and 5 Soviet references. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 


PRESENTED: June 19, 1959, by P. A. Rebinder, Academician Uf mA 


SUBMITTED: June 15, 1959 
Card 2/2 


SS a a TO NESE EE 


APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R001032320003-7" 


"APPROVED FOR RELEASE: 06/20/2000 


StH 5, 3300(A) 


AUTHORS: Isayev, Us Ves kurgolis, L. fa. 


> 


TITLE: 
Oxide Catalyst 
PERIODICAL: Doklady Akademil nauk SSSR, 1959, 
(USSR) 
ABSTRACT: On the basis of kinetic measure 
for the oxidation of propylene to 
sent investigation this scheme is 
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activities of co, 
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as a Result of the Adsorption of Gases and Vapors 


function considerably. In the adsorption of vapors of 
isopropyi-alcohol on ZnO at 20° the contact potential passes 
through a maximum (and the work function passes through 2 
minimum), if the surface of the adsorbent is filled with 
alcohol up <tc 10%. Measurement of the potential difference at 
the places cf contact is a promising method of investigating 
the character of the binding of the molecule adscrbed on cine 
surface of tne semiconductor. There are 4 figures ‘ tarle, 

5 references. 3 of which are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR {Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 


SUBMITTED: August 14, 1958 
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semiconducto udsorbed gas 


36 
Se 
not adsorbed not changed + 
not adsorbed not changed + 
: V505 + not changed + 
ZnO not adsorbed |not ads. changed not changed 


All adsorbed gases (with tne exception of oxygen) diminish 
either the work function (i. e. they occur 4s electron dcnors 
irrespective of the type of semiconductor), or they do not vary 
the work function, In this case adsorption is very rapid, and 
at 80° these geses are nearly completely desorted; in this 

case physical adsorption probably occurs. This conclusicn is 
confirmed in the case of the adsorption of ONG on CuO, and in 


this case a rapid irreversible adsorption is observed. The work 
function decreases considerably. Oxygen is adsorbed firmly and 
Card 3/4 irreversibly on NiO (20°), in which case it increases the work 
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oxidation of propylene on other catalysts was investigated: 
V50.5 MoO,, WO 


5 3 Cr,0,, CdTe, CuSe, Cufe, Cu, As. Selenide, telluride, 


arsenide and cuprous oxide were found to have the highest 

Seleotivity with respect to the formation of acrolein. On the ; 
formation of the mixture of Saturated aldehydes and acrolein, : 
oxides of transition metals (MoO ; V0, etc.) are especially active : 


Thare are 7 figures and 6 references, 5 of which are Sovist. 
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same time and independently of one another several parallel 

reactions take place, in which connection unstable intermediates of 

the peroxide type are formed. Further some experiments were carried ; 
out in which the effect of the contact time upon the oxidation ge8 
process of propylene was investigated (Fig 3). The acrolein yield , 
first increases on prolonged contact time but later remains constant 
whereas the yield of carbon dioxide continuously increases. During 

the oxidation of propylene on the copper catalyst the acrolein is 

not completely destroyed. Probably at the same time and 

independently two reactions take place: The formation of acrolein 

and its oxidation up to the carbon dioxide. Tne rate ratio of this 

process is determined by the composition of the gas mixture. In 

order to clarify the dependence of the acrolein yield on the 

concentration of the catalyst on the carrier, sevaral samples of < 
the catalyst on pumice and carborundum were investigated (Figs 4-7). 
The investigation indicated that the selectivity of the process can 
be obtained by shortening of the contact tine, by increase of the 
linear velocity of current as well as by a decrease of the copper 
concentration on the carrier which determines the course of the 
process in the kinetic range. Under certain conditions the length 
of the catalyst layer can be of decisive importance: Further the Loe thae 
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these processes are carried out in practice. A further develop- 
ment of the investigation work under application of new experi- 
mental methods will facilitate the production of oxidation ca- 
talysts with certain properties within the near future. This 
will render possible the carrying out of highly productive syn- 
theses of monomers by means of the catalytic oxidation of hydro 
carbons. There are 6 figures, 8 tables, and 127 references, 72 


of which are Soviet. 
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dicals and can only be increased by the change of the chemical 
composition of the surface of the catalyst. The taking place 

of the catalytic oxidation is not only due to the selection of 

an active catalyst but also to the fixation of optimum condi- : 
tions of the process. The formal kinetics of reaction is only - 
little investigated. The difficulties arising in connection : 
with the determination of kinetic rules ere ahove all connected 
with the exothermal character of these reactions which entails 
an overheating of the catalysts and an intensification of the 
parasitic processes. The data obtained by different authors 
(Refs 9, 22, 56, 57, 61, 49, 120-124) which are in contradiction 
indicate a complicated reaction mechanism (Table 7). Table 8 
gives the values of the activation energy of various reactions 
taking place during the oxidation of propylene. The field of 
physical chemistry that deals with the investigation of the 
effect of so-called macroscopic factors upon the rate of che- 
mical processes and their kinetics is called macroscopic kine- 
ties (macrokinetics). Figure 6 shows the investigation results 
of the oxidation of naphthalene on melted vanadium pentoxide 
(Ref 126). In spite of numerous shortcomings in theory many of 
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and metals during the adsorption of oxygen; 5) mobility of ozy- 

gen on the surface of the catelyet (Refs 64-97). The chamisorp- 

tion of hydrocarbons on various materials has been investigated 

by numerous research workers (Refs 56-58, 98-109, 116-119). 

Table 5 gives experimental results concerning the variation of 

the electric conductivity and the work function of various 

metal oxides during the chemisorption of hydrocarbons. Table § 

shows the data on the activation energy and the adsorption 

heat on various oxidation catalysts. The latter fact indicates 

a differing mobility of oxygen on the surface of the catalyst. 

In a homogeneous oxidation of hydrocarbons the peroxide radi- a 

cals are the active forms which cause the process. In the 

course of the heterogeneous oxidation it is obviously the per- 

oxide ion radicals that play the desisive part. Oxygen contain- 

ing compounds of the type of aldehydes, acids etc, which enter 

coexistence together with the products of complete combustion 

- carbonic acid gas and water - form in consequence ef all 

types of reaction of oxygen with hydrocarbon. The selectivity 

of the process is apparently due to the tight connection be- 
Card 5/7 tween the bond and the surface of the forming peroxide ion Ta- 
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those of the exchange and the desorption of oxygen (Table 4). 
The comparison of these data points to the fact that the con- 
cepts concerning the redox mechanism of catalysis are invalid. 
The inadequate development of the theory of catalytic oxida- 
tion and the lacking of experimental data on individual stages 
of the process have hitherto not permitted to set up @ scheme 
of the stepwise oxidation of hydrocarbons. The character of 
the primary acts of catalytic oxidation is in close relation 
to the nature of the active forms sausing the process. During 
the past years comprehensive matarial was collected concerning 
the adsorption of oxygen and hydrocarbons on oxidation cata- 
lysts. Of great importance for the mechanism cf the oxidative 
catalysis.on metals and semicond-.ctorgs are the adsorption of 
oxygen and the character of its bond with th catalyst surface. 
The results of several papers cbtainad in connection with the 
investigation of chemical adsorption of oxygen on various solid 
bodies may be divided into 5 groupe: 1) Equilibrium and kine- 
tics of adsorption; 2) heterogeneity of the surface; dis- 
solution of oxygen in the lattice of the solid body; 4) trans- 
Card 4/1 formation of the properties of the electrons of semiconductors 
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foreign admixtures were the basis of concepts (Ref 16) concem- 
ing the impurities and admixtures ag the main regulators of the Be 
activity of the solid bodies and with respect to the chemical ‘ arene 
Character of surface activity. Essential for redox reactions 
are the transitions of the electrons between the solid body and 
the reacting molecules, Figure 1 shows the dependence between 
the velocity constant of oxication and the amount of the intro- 
duced admixture. The interaction between the solid body - the 
catalyst - and the reacting medium often entails a variation of 
the phase composition of the surface (Ref 16). Sometimes it may 
be the case that such a variation does not only occur at the 
surface but also inside. The Chemioal composition of the sur- 2 
face of the catalyst exercises an effect on both activity and ap ay, 
selectivity of the process. Isotopic exchange is one of the 
methods permitting the determination of the mobility of the oxy- 
gen atoms- or molecules at the surface and in the lattice. On 
metal oxides the isotopic exchange proceeds much slower than 
the catalytic oxidation reaction. According to the results ob- 
tained by the author (Ref 42) the rates of the catalytic oxi- 

Card 3/7 dation reactions are by several orders of magnitude higher than 
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Monomeric Synthesis 


obtained in the field of heterogeneous oxidative treatment of 
hydrocarbons would have to be found as well as the factors 
preventing these processes from developing towards the main 
direction of organic synthesis. The investigation of the oxi- 
dation processes indicates a division of these reactions into 
solely heterogeneous and homogeneous ones, taking place under 
certain conditions. All oxidation processes have several im- 
portant characteristic features of the reaction chemism in 
common: the role of the peroxides compounds and of the atomic 
oxygen, the propagation of conjugate reactions etc, as well as 
the characteristics of the conditions of the process which are 
in connection with tne exothermal character of the oxidation 
reactions. The most frequently used oxidation catalysts are 
platinum, palladium, nickel, ccpper and silver. Oxides of trans- 
ition metals are used as oxidative semiconductor contacts 
(Table 2). The earlier published survey (Ref 9) provided a come 
plete list of the oxidation catalysts. According to the modern 
physics of solid bodies these groups of catalysts are divided 
with respect to the properties of their electrons. Theoretical 
Card 2/7 and experimental data on the effect of smaller amounts of 
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TITLE: ~~ Catalytic Oxidation of Hydrocarbons - a Way of Monomeric 
Synthesis (Kataliticheskoye okisleniye uglevodorodov kak put! 
sinteza monomerov) 


PERIODICAL: Uspekhi khimii, 1959, Vol 28, Nr 5, pp 615 - 638 (USSR) 


ABSTRACT: Catalytic oxidation is the most promising method of producing 
monomers from natural gases and the gases occurring in the pro- 
duction of petroleum. Until recently - as a result of the com- 
plicated course of the process - it was not possible to obtain 
any satisfactory results from theory as regards the practical 
application of catalytical organic synthesis. In theory, almost 
no use was made of the great practical experience in the se- 
lection of catalysts. Roginskiy (Ref 1) divides the oxidation 
reactions of hydrocarbons into 5 main classes. Table 1 gives an 
incomplete list of the types of reaction of hydrocarbons with 
oxygen. The types of process mentioned do not provide a com- 
plete picture of the variety of possible reactions. Industry 
has put into practice only part of these reactions. In principle 
a further development of all mentioned directions would be pos- 
sible, To begin with the reason for the very inedequate results 
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tion rate and the rate of the Catalytic reaction, it can 
seen whether the dissociation of oxygen into atoms is th 
decisive stage (Table 5). The rate of the Catalytic reas-ion 


dissociation. The sorption rate is also higher thar tha 
the homolytic exchange. Only with V0. the rates of this 


process at 474° can be compared. Apparently, Mainly the 
molecular oxygen ion 0. and at temperature increase probably 
0,7 and QO” take part in the catalytic low-temperature 3xida- 


tion on 5053 4g, and Pt. The author expresses his eraticvude 
to V. N. Litvakov for the mass~spectrometric analysis. There 


are 5 tables and 29 references, 16 of which are Soviet. 
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a ture of the catalytic process (Table 2). The rate of the Fa 
isotopic exchange is Considerably smaller than the rate 95 
the catalytic oxidation processeg, The isotopic exchange or, 

oe Silver at 200, 220, 2 2, 288 and 320° and on platinum a‘ 20, 

Z 120, 240, 320 ana 420° was investigated. Experimental results 

i are given in table 3. It could be found that the oOxygar is 
closely combined with the surface of the metel and that its 
mobility on these metals is only small. The investigeticn 
of oxygen exchange permits the determination of the character 
of intermediate forms during adsorption, It can be geen from 
the investigation of the homolytic oxygen exchange ox, 
ent solid compounds whether a dissociation of oxygen takes 
place during the adsorption on the Surface. The homolytic 
oxygen exchange was investigated by the author together with 
V. A. Kiselev on metais - Silver, platinun- and on ssmi- 
Conductors - vanadium pentoxide, manganese dioxide (Table 4: 


1 1 
If the constants of the reaction rate for (0, e C, —*z0 
Card 27/4 are determined and compared with the Constants ot ths ade orp. 
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PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk. 
1959, Nr 2, pp 225-231 (ussR) e 


ABSTRACT: In the present paper the author investigated the adsorption 
of oxygen on typical oxidizing catalystea - vanadium pentoxide 
(V,0.)5 magnesium chromite (ligCr 0 ,) and silver - in a static 


vacuum at a pressure iesg than 2 mm and at different tempera- 
tures. In table 1 the principal characteristics of the sorp- 
tion process of oxygen on these catalysts are presented The 
isotopic exchange is one of the methods which permit the 
determination of the mobility of oxygen atoms or molecules 

on the surface and in the lattice of a solid compound. 
Usually, an appreciable isotopic exchange of oxygen takes 
Place on oxidizing catalysts at 100 - 200° above the tempera- 
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20-119-1-25/52 
On a Copper Catalyst for the Oxidation of Propylene to Acrolein 


reaction mixture the reduction of the cuprous oxide can either 
be suppressed or intensified. The composition of the cata- 
lyst is automatically regulated by the existence of the re- 
versible process of the reduction of Cu.0 to Cu and the 
oxidation of Cu to Cu,0. There are 2 fiffures and 8 references, 
3 of which are Soviet? 
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TITLEs On a Copper Catalyst for th 
propilena v akrolein) 


lein (0 mednom katalizatore okisleniya 


PERIODICAL: Doklady Akademii Nauk SSSR ,1958,Vol.119,Nr 1, pp. 104-10 6( USSR) 


ABSTRACT: First a short report is given on previous papers dealing with 
uae the same subject. Several patents recommended the application 
ee of cupric oxide which has to be applied to aifferent carrier 
materials. The following problems remained unsettled: What 
ia the phase composition of the copper contacts ? What happens 
to the catalyst during the reaction and which oxide is cata~ 
lytically active 2? For settling these problems 3 series of 
experiments were carried out, the following catalysts being 
used: 1) Cudg 2) Cu,0$ 3) metallic copper applied to pumice 
stone. The phase composition of the catalysts before and 
after the experiment was roentgenographically investigated. 
The roentgenographs were taken by a Debye (Debaye )-chamber 
of a diameter of 57,3 mm with the Ky -radiation of iron. 
The catalysts were tested for 40 minutes in a dynamic de- 
Card 1/3 vice under atmospheric pressure in a mixture of propylene 
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PERIODICAL: Dokledy Akademii Nauk SSSR ,1958,Vol.119,Nr 4, pp. 104-10 6( USSR) 


ABSTRACT: First a short report is given on previous papers dealing with a 
the same subject. Several patents recommended the application 
of cupric oxide which has to be applied to different carrier 
materials. The following problems remained unsettled: What 
is the phase composition of the copper contacts ? What happens 
to the catalyst during the reaction and which oxide is cata- 
lytically active ? For settling these problems 3 series of 
experiments were carried out, the following catalysts being 
used: 1) Cud; 2) Cuy05 3) metallic copper applied to pumice 
stone. The phase composition of the catalysts before and _ 
after the experiment was roentgenographically investigated. : 

. The roentgenographs were taken by a Debye (Debaye )-chamber 

ee of a diameter of 57,3 mm with the Kw -radiation of iron. 
The catalysts were tested for 40 minutes ina dynamic de- 
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Basic Rules Governing the Catalytic Oxidation of SOV /62-58-10-3/25 a 


Hydrocarbons. Communication 1: Adsorption of Hydrocarbons on Oxidation 
Catalysts 


hydrocarbons on different oxide catalysts. The author of the 
present paper found two types of hydrocarbcn sorption on the 
surface of metal oxides: a weak (and reversible), as well ag 
a steady one blocking the surface of the metsi oxides 

(not reversible). Furthermore the electric conductivity of 
the metal oxides was investigated. It is assumed that diverse 
ion radicals are formed on the surface of the oxide catalysts 
in the adsorption. Furthermore the effect of additions 
(MgCro0, and Cuj0) on the sorption of unsaturated hydrocarbons 
was investigated. The Similarity of the character of the 
ethylene sorption on metal oxides and on (oxygen coated) 
Silver was shown. There are 8 figures, 5 tables, and 71 
references, 11 of which are Soviet. 
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TITLE: Basic Rules Governing the Catalytic Oxidation of Hydrocarbons 
i : (Osnovnyye zakonomernosti kataliticheskogo okisleniya 
; uglevodorodov) 
© Communication 1: Adsorption of Hydrocarbons on Oxidation 
2 Catalysts 
(Soobshcheniye 1. Adsorbtsiya uglevodorodov na Okislitel'nykh 
katalizatorakh) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1958, Nr 10, pp 1175-1183 (USSR) 


ABSTRACT: The polymorphic and complex character of the process of 
catalytic hydrocarbon oxidation has hitherto turned difficult 
the explanation of the mechanism of the different stages of 
these reactions. The use of the most modern methods makes 
possible the definition of the most important rules governing 
this process. Some papers dealt with the investigation of the 
chemisorption of hydrocarbons (Refs 3-4) which has to be 
regarded as a condition for the further investigation of the 
rules governing the catalytic hydrocarbon oxidation. The 

Card 1/3 purpose of the present paper is the investigation of 
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COVERAGE: The author gives a survey of tagged atoms in catalysis. The catalytic 
Processes discussed in this book are heterogeneous, Catalysis here means 
heterogeneous catalysis. The basic concepts of tagged atom methods and of : 
catalysia ere given, so that the nonspecialized reader may understand the ‘ 
text without difficulties. The structure end properties of catalysts are ; 
described, and several industrial chemical Processes are mentioned, No 
personalities ere mentioned, There are 9 Sovlet references, 
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at -78°C, indicated the occurrence of a physical 


4 graphs are given. The bibliography contains il 
references, of which 8 are Slavic (Russian). 
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f USSR/ Physical Chemistry - Kinetics. Combustion. Explosives. Topochemistry. B-9 
: Catalysis ‘ 

me Abs Jour : Referat Zhur - Khimiya, No 4, 1957, 11285 ‘ 

me Author : Margolis L.Ya., Roginskty 8.2Z., Gracheva T.A. 

a Title : “OXYGES OP-IFaMs ition Metals as Catalysts of Oxidation of Hydrocarbons 

m Orig Pub: Zh. obshch. khimti, 1956, 26, No 5, 1368-1371 

Abstract > Under dynamic conditions a strudy wes made of catalytic oxidation of pro- 


Pylene in mixtures of C Hs and 0,, of 1:1] composition, diluted with ni- 
trogen, at 200-400° The studied catalysts (C) are classified as follows: 
> 1) C of extensive oxidation: Mn02, NiO, MgCro0), yielding ~ 100% CO, and 
‘ He0; 2) C of destructive oxidation: V205_x, Mo03_y, WO3_%, U0,_,, over which 


are formed, in addition to CO> and H50,°formaldéhyde, acetaldé yde, formic 

and acetic acid; 3) C of selective oxidation to acrolein -- Cu50, which pro- 

duced at 400° a 60% yield of acrolein. It 1s assumed that active cata- re ose 
lysts of extensive oxidation are oxides with incomplete d-shellg » While active te 
catalysts of mild oxidation can be catalysts of the type Ag and Cug0, in 
which gaps in the d-shell arise on modification of these C by oxygen. 
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